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What is Claimed is: .

A computer-implemented method for randomly walking through

a hypertéxt-linked document set comprising a plurality of documents,
rf ———

wherein ateast a subset of the documents contain a plurality of links to

other documents, €gch document being associated with a host, the method
comprising:
a)
b)

f) repeatmg\d) and e) until a predetermined condltlon is met.

e method of claim 1, further comprising, prior to d)::

1.1) selecting at random a host from among the previ-
ously selected hosts; and

repeating b) through f);
P & g

and wherein f) comprises repeating c.1) through e) until a predeter-

mined condition is met

3. The method of claim 1\further comprising, prior to d):

c.l) generating a random number;
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" Wide Web, an'dl wherein ea

. text-linked document set.

- .a hypertext-linked document set com

c2) - d termining whether the random number falls within a
| predetermined range; and . |
c3) - res onsive to the random nu;ﬁber falling within the prede-
N termiped range: |

- clld) selecting at random a host from among the previ-

ously selected hosts; and

" cl2) repeating b) through f).

4. The method of claim 1, wherein the docur‘nent set is the World

document is a web page.

. 5. The. method of clain\ 4, wherein each host corresponds to a do-

main.

6. The method of claim 1, further comprising, concurrently with a)

through f), performing a second tyvo-level random walk throﬁgh the hyper-

a7 A ‘éoihputer-implemerited |

ising a plurality of documents,

- wherein at least a subset of the documehts contain a plurality of links to

other documents, each document being a sociated with a host, the method

- comprising:
a)  initializing a host set;
b) initializing a document set fdr each host in the host set;
<) selecting at random a host from the host set;

Case-3792 . -22 -
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selecting at random a document from the document set of |

the selected host;

e) adding the selected host to the host set;
f) . adding the sélected document to the document set of the se-
cted host;
8 e ponsive to the Selected document containing at least one
link:
g.1) selecting at random a link from the selected doc-
ument;
g.2) selecting a document corresponding to the seleéted
link; |
g3)  selecting a host corresponding to thé selected doc-
ument;
g.4) repeating e) through h) until a predetermined
condition is met; and |
h) responsive to the selected document not containing at least

one liﬁk, repeating c) through h) until a predetermined con-

dition is met.

8. The method of claim 7, wherein:

e) is per‘formed responsive to the,selected host not being in the host
set; and

f) is performed responsive to the selected document not being in the

document set of the selected host.

9. The method of claim 7, wherein g) further comprises, prior to g.1):

Case 3792 -23-
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responsive to a random event, repeating c) through h) until

a predetermined condition is met;

and wherein g.1) through g.4) are performed responsive to non-occur-

rence of the \rxndom event of g.0).

10. The
g.0.1)
g.0.2)

g.0.3)

ethod of claim 7, further comprising, prior to g.1):
éenerating a random number;

determining whether the random number falls within a
predetermined range; and

respotﬁive to the random number falling within the prede-
termined range, repeating c) through h) until a predeter-

mined CO\diﬁOl’l is met;

and wherein g.1) through g.4) are performed responsive to the ran-

dom number not falling within a predetermined range.

11. The method of claim\7, wherein the hypertext-linked document

set is the World Wide Web, and wherein each document is a web page.

12. The method of claim 11, wherein each host corresponds to a do-

main.

137 A computer-implemented method for measuring relative quality

of a search engine index, comprising:

a)

Case 3792

performing a two-level rangom walk among documents

within a document set;
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for each document encountered in the random walk, deter-
ining whether the document is indexed by the search en-
gine index; and

) aggregating the results of b).

14. The method o_f claim 13, wherein at least a subset of the docu- -
ments contain a plurality of links to other documents, each document being

associated with a host, and wherein a) comprises:

a.l) = selecting\a host;

a.2) selecting at random a document associated with the host;

a.3) retrieving the selected document;

a.4) selecting at random a link in the retrieved document;

a.5) retrieving a document referenced by the selected link; and

a.6) repeating a.4) and a.5) until a predetermined condition is
met.

15. The method of claim 14, f}lrther comprising, prior to a.4):
a.3.1) responsive to a random event:
a.3.1.1) selecting at random a host from among the previ-
ously selected‘hosts; and

a.3.1.2) repeating a.2) through a.6).

16. The method of claim 13, wherein at least a subset of the docu-

ments contain a plurality of links to other do\\cuments, each document being

\

associated with a host, and wherein a) comprié\es:

a.l) initializing a host set; \

A
\

\
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5 a.2), - initializing a document set for each host in the host set;

6 a.3) selecting at random a host from the host set;
7 a.4) selecting at random a document from the document set of
8 the selected host;
9 a.5) adding the selected host to the host set; |
10 a.6) adding the selected document to the document set of the se-
11 lected host;
12 a.7) rl onsive to the selected document containing at least one

13 link;
14 a.7.1) selecting at random a link from the selected doc-

.15

ument;
16 a.7.2) selecting a document corresponding to the selected
. 17 link;
f 18 a.7.3) s\electing a host corresponding to the selected doc-

ument;

\

a.7.4) repeating a.5) through a.8) until a predetermined

conditjon is met; and

a.8) responsive to the\selected document not containing at least
23 one link, repeating\a.3) through a.8) until a predetermined
24 condition is met. \\
\
1 17. The method of claim 16, whe‘g\ein:
2 a.5) is performed responsive to thé\\selected host not being in the host
3 set; and \\
\
4 a.6) is performed responsive to the selected document not being in the
5 document set of the selected }\iqst.
3\

\
AN
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18. The method of claim 13, wherein each document contains a plu-

rality of worgs, and wherein b) comprises, for each document encountered in

the random walk:

b.1) selecting at least one word from the document;

b.2) erforming a query on the search engine index based on the
selected at least one word, to obtain search results; and

b.3) detérmining whether the document is included in the ob-

tained\search results.

19. The method of ¢laim 18, wherein b.1) comprises selecting at least

one word based on rarity.

20. A computer-implemented method for measuring relative quality
of a document in a document set) comprising:

a) performing a two-level random walk among documents

within a document set; and
b) determining a quality\metric responsive to the number of

times the document is 'encountered in the random walk.

,21./ A computer-implemented method for measuring reiétive quality
of a document in a document set comprising a plurality of documents,
wherein at least a subset of the documents contain a plurality of links to
other documents, the method comprising:

a) performing a two-level random\walk among documents

within a document set; and
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b)

etermining a quality metric responsive to the number of

dbcuments that link to the document.

22. The method of claim 21, wherein b) comprises determining a qual-

ity metric responsive to the number of documents that link to the docu-

ment, and responsive to the quality metric of the linking documents.

23. The method\of claim 21, wherein b) comprises determiniﬁg a

value for:

k
R(p)=dI/T+(1-d)X R(p,)/ C(p,)

where:

i=}

T is the total number of, documents in the document set;

d is a damping factor such that 0 <d < 1;

documents p1, ..., pk each contain at least one link to document p; and

C(p) is the number of links out of p.

24. The method of claim 21, wherein each document is associated

a.l)
a.2)
a.3)
ad4)

a.5)

Case 3792

with a host, and wherein a) comprises:

selecting a host;

selecting at random a document associated with the host;

retriéving the selected document;

responsive to a random event:

a.4.1) selecting at randdm a host from among the previ-
ously selected hosts; and

a42)  repeating a.2) through a.7);

selecting at random a link in the retrieved document;
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a.6)
a.7)

etrieving a document referenced by the selected link; and

repeating a.4) to a.6) until a predetermined condition is met.

25. The methiod of claim 21, wherein each document is associated

a.l)
a.2)
a.3)
a.4)

a.b)

a.6)
a.7)

a.8)

Case 3792

' with a host, and wherein a) comprises:

initializing a host set;

initializing a document set for each host in the host set;

selecting\at random a host from the host set;

responsive to é random event:

a.4.1) selecting at random a host from among the previ-
ously selected hosts; and

a.4.2) repeating a.2) through a.7).

selecting at random a document from the document set of

the selected host;

adding the selected host to the host set;

adding the selected document to the document set of the se-

lected host;

responsive to the selected document containing at least one

link:

a.8.1) selecting at random a link from the selected doc-
ument;

a.8.2) selecting a documentbcorresponding to the selected
link;

a.8.3) selecting a host corresponding to the selected doc-

ument; and

-29-



23 a.8.4) repeating a.6) through a.9) until a predetermined

24 " condition is met; and

25 a.9) responsive to the selected document not containing at least
26 one link, repeating a.3) through a.9) until a predetermined
27 condition is met.

1 26. The method of claim 21, further comprising;:

2 c) determining a quality metric for at least one additional doc-
3 ument; and |

4 d) -ranking the quality metric of the first document with respect
5 to the quality metrics of the additional documents.

1 27, A computer-impleménted method for randomly walking through

5 2 a hypertext-linked document set \comprising a plurality of documents,
'3 wherein at least a subset of the documents contain a plurality of links to
4 other documents, each document b\aing associated with a host, the method

5 comprising:

5 6 a) selecting a host;

7 b) selecting at random a document associated with the host;

8 Q) retrieving the selected c}ocument;

9 d) responsive to a random eyent:

10 d.1) selecting at random a host from among the previ-
11 ously selected hosts; and
12 d.2) repeating b) through e) until a predetermined con-
13 | dition is met

14 e) responsive to the random event not occurring:

Case 3792 : . -30-
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evl) selecting at random a link in the retrieved docu-

ment;
e.2) retrieving a document referenced by the selected
link; and

ed). repeating d) and e) until a predetermined condi-

Ation is met.

,28/ A computer-implemehted'method for measuring relative quality
of a document in a document set comprising a plurality of documents,
wherein at least a subset of the documents contain a plurality of links to
other documents, the method comprising;:

a) performing a two-level random walk among documents

within a document set, the two-level random walk compris-

ing:

a.1l) initializing a host set;

a.2) initializing a dogument set for each host in the host
set;

a.3) selecting at random a host from the host set;

a.4) responsive to a random event:
a.4.1) selecting at random a host from among the

previously selected hosts; and

a.4.2) repeating a.2) through a.7).

a.5) selecting at random a document from the document
set of the selected host;

a.6) adding the selected host to the kost set;
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a.7) adding the selected document to the document set of
the 'selected host;
a.8) responsive to the selected document containing at

leastione link:

a.8.1) selecting at random a link from the selected
document;
a.8.2) selecting a document corresponding to the

selected link;
a.8.3) selecting a host corresponding to the se-
lected document;
a.8.4) repeating a.6) throﬁgh a.9) until a predeter-
mined condition is met; and
a.9) responsive to the selected document not containing at
least one link, repeating a.3) through a.9) until a pre- °
" determined condition is met; '
b) determining a quality metric responsive to the number of
documents that link to the document;
) determining a quality metric for at least one additional doc-
ument; and
d) ranking the quality metric of the first document with respect

to the quality metrics of the additional documents.

documents, wherein at least a subset of the docum ontain a plurality of
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links to other do<\:uments, each document being associated with a host, the

(@]

6 computer program\product comprising;:

7 a) computer-readable program code devices configured to cause

8 a computer to select a host;

9 b) computer-readable program code devices configured to cause
10 a computer to select at random a document associated with
11 the host;

12 9] computer-readable program code devices configured to cause
13 a computer\to retrieve the selected document;

d) computer-readable program code devices configured to cause
a computer to seléct at random a link in the retrieved doc-
ument;

e) computer-readable program code devices configured to cause
a computer to retrieve a document referenced by the selected
link; and | |

f) computer-readable\program code devices configured to cause

a computer to repeat the operations of d) and e) until a pre-

determined condition is met.

1 30. The computer program product of claim 29, further comprising

N

computer-readable program code devices configured to cause a computer to,

3  prior to selecting at random a link in the retrieved document:

4 cl) responsive to a random event:

5 select at random a host fr(:&-\ among the previously selected
6 . hosts; and |

7 repeat the operations of b) through f);
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and whergin the computer-readable program code devices configured
to cause a computen\to repeat the operations of d) and e) until a precieter—
mined condition is mt comprise computer-readable program code devices
configured to cause a cymputer to repeat the operations of c.1) through €) un-

til a predetermined condjtion is met.

31. The computer pYogram product of claim 29, further comprising;:

computer-readable program code devices configured to cause a com-
puter to generate a random number;

computer-readable program code devices configured to cause a com-
puter to determjne whether the random number falls
within a predetegmined range; and

computer-readable program\code devices configured to cause a com-
puter to, responsive to the random number falling within
the predetermined range:
select at random a host from among the previously selected

hosts; and

repeat the operations of b) through f).

32. The computer program product'of claim 29, wherein the docu-

ment set is the World Wide Web, and wherein each document is a web page.

33. The computer program product of ¢laim 32, wherein each host

corresponds to a domain.

34. The computer program product of claim 29, further comprising

computer-readable program code devices configured to cause a computer to,

Case 3792 -34 -



\
3 concurrently with the operations of a) through f), perform a second two-

4 level random walk through the hypertext-linked document set.

1 _ }5/ A computer program product comprising a computer-usable

2 medium having co\'nputer—readable code embodied therein for randomly

3 walking through a ertext-linked document set comprising a plurality of
4 documents, wherein at least a subset of the documents contain a plurality of
5 links to other documents, each dbcument being associated with a host, the

6 computer program product comprising:

7 a) computer-readable program code devices configured to cause
8 - a computer to initialize a host set;
9 b) computer-readable program code devices configured to cause
10 . a cornpufer to initialize a document set for each host in the
11 host set;
12 0 computer-readable program code devices configured to cause
13 a computer to select at random a host from the host set;

d) computer-readable program code devices configured to cause

a computer to select at random a document from the docu-

16 ment set of the selected host;

17 e) computer-readable program code devices configured to cause
18 ~ a computer to add the selected host to the host set;

19 f) computer-readable program code devices configured to cause
20 a computer to add the selected document to the document

21 set of the selected host;
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g) computer-readable program code devices configured to cause

(%omputer to, responsive to the selected document contain-

ing, at least one link:

g1)

select at random a link from the selected docu-

ment;

g.2) select a document corresponding to the selected
link;
g.3) select a host corresponding to the selected docu-
ment; and
g.4) | repeat the operations of e) through h) until a pre-
determined condition is met; and
h) computer-read\able program code devices configured to cause

a computer to,\responsive to the selected document not con-
taining at least one link, repeat the operations of c) through

h) until a predetermined condition is met.

36. The computer program pr\oduct of claim 35, wherein:

the computer-readable prograri‘j code devices configured to cause a
computer to add the s\elected host to the host set operate re-
sponsive to the selected\host not being in the host set; and

the computer-readable program cage devicés configured to cause a
computer to add the seleé\ged documént to the document set

Ay
of the selected host operateiresponsive to the selected docu-

. A3
ment not being in the document set of the selected host.
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1 37. TRe computer program product of claim 35, wherein computer-
2 readable program code devices g) further comprise computer-readable pro-

3 gram code devices configured to cause a computer to, prior to g.1):

4 g.0) responsive to a random event, repeat the operations of c)
5 through h) until a predetermined condition is fnet;
6 and wherein computer-readable program code devices g) are config-

7 ured to cause a computei to perform g.1) through g.4) responsive to non-oc-

8 currence of the random event of g.0).

1 38. The computer program product of claim 35, wherein computer-

2 readable program code devices g) further comprise computer-readable pro-

5,
2
3

= 3 gram code devices configured to cause a computer to, prior to g.1):

j—_ 4 g.0.1) generate a random number;

:; 5 g.0.2) determine whether the random number falls within a pre-

i: 6 determined range; and

E 7 g.0.3) responsive to the random number falling within the prede-
8 termined range, repeat, the operations of c) through h) until
9 a predetermined condition is met;
10 and wherein computer-readable program code devices g) are config-

11 ured to cause a computer to perform g.1) through g.4) responsive to the ran-

12 dom number not falling within a predetermined range.
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1 3%, The computer program product of claim 35, wherein the hyper-
2 text-linked\ document set is the World Wide Web, and wherein each docu-
3 ment is a web page.

3
\

1 40. Th\e computer program product of claim 39, wherein each host

2 corresponds to\a domain.

1 AT A computer program product comprising a computer-usable

2 medium having computer-readable code embodied therein for measuring

3 relative quality of a search engine index, the computer program product

4 comprising:

5 a) computexieadable program code devices configured to cause

6 a computek to perform a two-level random walk among

documents within a document set;
b) computer-readaple program code devices configured to cause

a computer to, for each document encountered in the ran-

dom walk, determine whether the document is indexed by

11 the search engine index; and
12 c) computer-readable program code devices configur'ed to cause
13 a computer to aggregate\the results of the operations of b).

1 42. The computer program product of claim 41, wherein at least a sub-

2 set of the documents contain a plurality of links to other documents, each
3 document being associated with a host, and wherein the computer-readable

4 program code devices configured to cause a computer to perform a two-level

5 random walk comprise:
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a.l)

a.2)

a.3)

ad)

a.b)

a.6)

computer-readable program code devices configured to cause
a computer to select a host;

computer-readable program code devices configured to cause
a computer to select at random a document associated with
the hogt;

compute;"‘r_-readable program code devices configured to cause
a cOmputér to retrieve the selected document; .
computer-readable program code devices configured to cause
a computer to select at random a link in the retrieved doc-
ument;

computer-readable program code devices configured to cause
a computer to retrieve a document referenced by the selected
link; and

computer-readable program code devices configured to cause
a computer to repeat\the operations of a.4) and a.5) until a

predetermined conditipn is met.

43. The computer program produxt of claim 42, further comprising

computer-readable program code devices configured to cause a computer to,

prior to selecting at random a link in the re&rieved document: -

a.3.1)

Case 3792

responsive to a random event:
select at random a host from among the previously selected
hosts; and

repeat the operations of a.2) through a.6).
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44. The computer program product of claim 41, wherein at least a sub-

set of the documents contain a plurality of links to other documents, each

document being associated with a host, and wherein the computer-readable

program code c\levices configured to cause a computer to perform a two-level

random walk céamprise:

a.l)

a.2)

a.3)

a.d)

a.5)

a.6)

a.7)

Case 3792

computer-readable program code devices configured to cause
a computer to initialize a host set;

computer-readable program code devices configured to cause
a computer to initialize a document set for each host in the
host s\ét;

computer-readable program code devices configured to cause
a computer to select at random a host from the host set;
computer-readable program code devices configured to cause
a computer o select at random a document from the docu-
ment set of th\e selected host;

computer-readable program code devices configufed to cause
a corriputer to add the selected host to the host set;
computer-readable\program code devices configured to cause
a computer to add the selected document to the document
set of the selected host;

computer-readable program code devices configured to cause
a computer to, respbnsive to the selected document contain-
ing at least one link:

a.7.1) select at random 4 link from the selected docu-

" ment;
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26 a.7.2) select a document corresponding to the selected

27 ' v link;

28 a.7.3) \,\ select a host corresponding to the selected docu-

29 ""'-\rnent;

30 a.7.4) ;gpeat the operations of a.5) through a.8) until a

31 ' pfe;determined condition is met; and

32 a.8) computer-rea;'t;lable program code devices configured to cause
33 a computer to,\responsive to the 'selected doéument not con-
34 ~ taining at least dne link, repeat the operations of a.3)

through a.8) until\a predetermined condition is met.

45. The computer program product of claim 44, wherein:

: 2 the computer-readable program code devices configured to cause a

E 3 computer to add the selected host to the host set are config-
4 ured to cause a computer to add the selected host réspoﬁsive
5 to the selected host not bejng in the host set; and
6 the computer-readable program code\devices configured to cause a
7 computer to add th'e selected\ document to the document set
8 ’ of the selected host are configured to cause a computer to
9 add the selected document responsive to the selected docu-

.10 ’ ment not being in the document set of the selected host.

1 46. The computer program product of claim 41, wherein each docu-

2 ment contains a plurality of words, and wherein the computer-readable pro-
3 gram code devices configured to cause a computer to, determine whether the

4 document is indexed by the search engine index comprise computer-readable
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11

10

11

program code devices configured to, for each document encountered in the
random walk:
b.1)' select at least one word from the document;
b.2) perform a query on the search engine index based on the se-
lé‘gted at least one word, to obtain search results; and
b.3) dei‘ermine whether the document is included in the ob-

tained search results.

47. The computer program product of claim 46, wherein the com-
puter-readable program code devices configured to select at least one word
from the document comprise computer-readable program code devices con-

figured to select at least one word based on rarity.

487 A computer program product comprising a computer-ﬁsable
medium having computer-readable code embodied therein for measuring
relative quality of a document in a docxment set, the computer program
product comprising;:

computer-readable program code devigces configured to cause a com-

puter to perform a two-level xandom walk among docu-
ments within a document set; and

computer-readable program code devices configured to cause a com-

puter to determine a quality metric responsive to the num-
ber of times the document is encountered in the random

walk.
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497 A computer program product comprising a computer-usable
medium having ¢omputer-readable code embodied therein for measuring
relative quality of\a document in a document set corﬁprising a plurality of
documents, wherein at least a subset of the documents contain a.plurality of
links to other documents, the computer program product comprising:

computer-readable program code devices configured to cause a com-

puter to perform a two-level random walk among docu-

ments within a doéument set; and
computer-readable\program code devices configured to cause a com-

puter to determine a quality metric responsive to the num-

ber of documents that link to the document.

50. The computer program product of claim 49, wherein the com-
puter-readable program code dev\iies configured to cause a computer to de-
termine a quality metric comprise computer-readable program code devices
configured to cause a computer to determine a quality metric responsive to
the number of documents that link to\the document, and responsive to the

quality metric of the linking documents.

51. The computer program product, of claim 49, wherein the com-
puter-readable program code devices configured to cause a computer to de-
termine a quality metric comprise computer-feadable program code devices

configured to cause a computer to determine a\value for:

k
R(p)=d/T+(1-d)Y,R(p,)/ C(p))

i=1

where:
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7 T is the total number of documents in the document set;
8 d is a damping factor such that 0 <d < 1;
ts p1, ..., Pk €ach contain at least one link to document p; and

10 . C(p) is the number of links out of p.

1 52. The colnputer program product of claim 49, wherein each docu-

2 ment is associated \with a host, and wherein the computer-readable program

3 code devices configured to cause a computer to perform a two-level random

4 walk comprise:

5 a.l) computer-readable program code devices configured to cause
a computer to select a host;

a.2) computer-readable program code devices configured to cause

fer to select at random a document associated with

a.3) computer-readable program code devices configured to cause
a computer to retrieve the selected document;

a.4) computer-reaEiable program code devices configured to cause

a computer to, responsive to a random event:

14 a.4.1) select at random a host from among the previ-

15 ously selected hosts; and

16 a.4.2) repeat the operations of a.2) through a.7);

17 a.5) computer-readable program code devices configured to cause
18 a computer to select at random a link in the retrieved doc-

19 . ument;
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20

21

22
23
24

25

(oY

3

12

13

14

15

16

17

18

19

a.6)

a.7)

computer-readable program code devices configured to cause

a computer to retrieve a document referenced by the selected
link; \and

compuyter-readable program code devices configured to cause
a computer to repeat the operations of a.4) to a.6) until a pre-

ned condition is met.

53. The computer\program product of claim 49, wherein each docu-

ment is associated with athost, and wherein and wherein the computer-

readable program code devices configured to cause a computer to perform a

two-level random walk comprise:

a.l)

a;2)

a.3)

a.4)

a.5)

Case 3792

computer-r

dable program code devices configured to cause
a computer tp initialize a host set;
computer-readable program code devices configured to cause
a computer tolinitialize a document set for each host in the
host set;
computer-readable program code devices configured to cause
a computer to select at random a host from the host set;
computer-readable program code devices configured to cause
a computer to, responsive to a random event:
a.4.1) select at r&ndom a host from among the previ-
ously selected hosts; and
a.4.2) r'epeat the operations of a.2) through a.7).
computer-readable program code devices configured to cause
a computer to select at random a document from the docu-

ment set of the selected host;
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20 .6) computer-readable program code devices configured to cause

21 a computer to add the selected host to the host set;
22 a.7) computer-readable program code devices configured to cause
23 * a computer to add the selected document to the document
24 set of the selected host;
25 a.8) |\ computer-readablé program code dévices configured to.cause
26 a computer to, responsive to the selected document contain-
27 ing at least one link:
28 . -~ a8l) select at random a link from the selected docu-
29 ment; |
30 a.8.2) select a document corresponding to the selected
31 link;
, - R a.8.3) select a host corresponding to the selected docu-
Z 33 ment; and
34 a.8.4) repeat the operations of a.6) through a.9) until a
35 predetermined condition is met; and
,; 36 a.9) responsive to the selected document not containing at least
gz one link, repeating the operations of a.3) through a.9) until a
38 predetermined condition is met.
1 54. The computer program product of claim 49, further comprising:
2 V)] computer-readable program code devices configured to cause
3 a computer to determine a quality metric for at least one ad-
4 ditional document; and,
5 d) computer-readable program code.devices configured to cause
6 a computer to rank the quality metric of the first document
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7 with respect to the quality metrics of the additional docu-

8 ments.

1 557 A computer p bgram product bcomprising a computer-usable

2 medium having computer-readable code embodied therein for randomly

3 walking through a hypertext-linked document set comprising a plurality of
¢ documents, wherein at least a subset of the documents contain a plurality of
5 links to other documents, each document being associated with a host, the

6 computer program product, comprising:

7 a) computer-readable program code devices configured to cause

8 a computer to select a host;

9 b) computer-readable program code devices configured to cause
2 10 a computer to select at random a document associated with
:-: 11 the host;
= 12 C) computer-reada\ble program code devices configured to cause

13 a computer to retrieve the selected document;

14 d) computer-réadable program code devices configured to cause

a computer to, re\sponsive to a random event:

16 d.1) select atyrandom a host from among the previ-

17 ously selected hosts; and

18 - d.2) repeat the\operations of b) through e) until a pre-

19 ' determinea condition is met

20 e) computer-readable program code. devices configured to cause

21 a computer to, responsive to the random event not occur-

22 ring:

23 e.l) select at randé-{n a link in the retrieved document;
\

\
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24

25

26

27

12

o
v
i}

13

14

15

16

17

18

19

20

21

e.2)

e.3)

retrieve a document referenced by the selected
h&k;and
refpeat the operations of d) and e) until a predeter-

mined condition is met.

5( A computer program product comprising a computer-usable

medium having computer-readable code embodied therein for measuring

relative quality of a document in a document set comprising a plurality of

documents, wherein at least a subset of the documents contain a plurality of

links to other documents, the computer program product comprising:

a) computer-readable program code devices configured to cause

a computer| to perform a two-level random walk among

documents rithin a document set, the computer-readable

program co

| a.l)

a.2)

a.3)

a.4)

Case 3792

e devices comprising;:

computer-readable program code devices configured
to cause a computer to initialize a host set;
computer-readable program code devices configured
to cause a computer to initialize a document set for
each host in the host set;

computer-readable program code devices configured
to causela computer to select at random a host from
the host set;

computer-readable program code devices configured
to cause a computer to, responsive to a random event:
a4.l) select at random a host from among the

- previously selected hosts; and
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22 a.4.2) repeat the operations of a.2) through a.7).

23 a.5) computer-readable program code devices configured

24 to cause i computer to select at random a document

25 from the |[document set of the selected host;

2% a.6) compute readable program code devices configured
27 | to cause a\computer to add the selected host to the

28 host set;

29 a.7) computer-réadable program code devices configured
30 to cause a cgmputer to add the selected document to

the documer\tdset of the selected host;

a.8) computer-readable program code devices configured

to cause a computer to, responsive to the selected

+g 34 _ ‘document con aining at least one link:
a.8.1) selecti at random a link from the selected
docume.nt;
a.8.2) select a document corresponding to the se-

lected 11 .k;

a.8.3) select a host corresponding to the selected
40 document;
41 a.8.4) repeat the'operations of a.6) through a.9) un-
42 til a predetermined condition is met; and
43 a.9) computer-readable program code devices configured
4 to cause a computer to) responsive to the selected
45 document not containir&g at least one link, repeat the
46 operations of a.3) throué{'l a.9) until a predetermined
47 condition is met; \
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52
53
54
55

56

57

10

11

12

13

b)

d)

computer-readable program code devices configured to cause
a computer t(!) determine a quality metric responsive to the
number of documents that link to the document;
computer-readable program code devices configured to cause
a computer to determine a quality metric for at least one ad-
ditional ;docé‘ument; and

computer-re!adab_le program code devices configured to cause
a computer to rank the quality metric of the first document
with respectito the quality metrics of the additional docu-

ments.

/5'7./ A system for randomly walking through a hypertext-linked doc-

ument set comprising a plurality of documents, wherein at least a subset of

the documents contain a plurality of links to other documents, each docu-

ment being associated with a host, the system comprising:

a)
b)

d)

a host selector; |

a random document selector, coupled to the host selector,
for selecting at random a document associated with the host;
a document retrieyer, coupled to the random document se-
lector, for retrieving the selected document; and

a link selector, coupled to the document retriever, for select-

ing at random a link in the retrieved document;

wherein the document retriever retrieves a document referenced by

the selected link;

Case 3792
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15

16

and wherein the link selector repeatedly selects at random a link and
the document retriever repeatedly retrieves a document referenced by the se-

lected link, until a predetermined condition is met.

587 A system for measuring rélative quality of a search engine index,

comprising:

a random walker, for performing a two—levé_l random walk among
documents within' a document set;

a determination module, coupled to the random walker, for, for each
document encourtered in the random walk, determining
whether the document is indexed by the search engine in-
dex; and

a results aggregation module, coupled to the determination module,

for aggregating |the results of the determination module.

/59./ A system for measuring relative quality of a document in a docu-

ment set, comprising:

a random walker, for performing a two-level random walk among
documents within a document set; and

a determination module, coupled to the random walker, for deter-

mining a quality metric responsive to the number of times

the document is encountered in the random walk.
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